A cathode plasma of 2 mm diameter is created by some means, such as resistively heating a thoriated tungsten plate, discharging a hollow cathode, or illuminating the cathode with a small, pulsed YAG laser (a very neat method). A voltage pulse draws electrons from this plasma into the volume of the electron beam model, which extends axially from the cathode at z = 0, to z = 100 mm, and radially to 100 mm. The electrons are assumed to be injected into the paraxial model volume with the following initial parameters: 5 A, 100 eV of kinetic energy, and an emittance parameter e = 2 ´ 10 -4 angle*m. Electrons are accelerated by 200 kV between 0 < z < 10 mm, the ChildLangmuir limit for this gap is 6.5 A. An axial magnetic field is created by ten coils of 100 mm radius, placed between z = 40 mm and z = 60 mm. Another single coil of 2 mm radius circles the cathode spot, and has a reverse polarity that cancels the field at z = 0 (to within several gauss). In this paraxial model, the magnetic field at any z is assumed to be that along the axis at that z. Example 1 has solenoid coils with currents of 1800 A (and a compensating coil current of -257 A). The peak axial magnetic induction is 0.112 T (1120 gauss). The magnetic field of this example can be produced by cylindrical permanent magnets. The envelope first expands then contracts to a waist nearly 100 mm from the cathode. A metal fleck vaporized and heated at this waist would have at least 4 cm of empty space around it, aside from its support. Example 2 has solenoid coils with currents of 5600 A (and a compensating coil current of -800 A). The peak axial magnetic induction here is 0.35 T (3500 gauss). All other parameters are the same as in example 1. This magnetic field can probably also be created with commercial permanent magnets. Cylindrical permanent magnets would simplify an actual device, and if they have an outside diameter under 300 mm then this device would slide within the bore of the Diagnostic Instrument Manipulators (DIM) planned for NIF. The DIMs are hollow "robotic" arms that will be used to introduce and position instrumentation within the NIF target chamber. The electron beam focuses more often with a higher magnetic field, in this example three waists occur by z = 100 mm. 
